INTRODUCTION
positive patients in both diseases. The evaluations of the study were based on comparative analyses of clinical and laboratory data. The results were compared in terms of the following aspects: (i) distribution of the patients, according to gender and different age ranges in both disease groups; (ii) mite positivity according to different age ranges and gender in both diseases; (iii) mite positivity according to different clinical types of RSC and (iv) the difference in mite positivity between RSC and SD patients. Comparisons of quantitative data were tested with Pearson's Chi-squared and Fisher's exact tests. Significance of the results was evaluated according to a p-value of < 0.05.
RESULTS
One hundred patients with RSC (72 women, 28 men) whose age range was 19-82 (mean age 51.13) years and 100 patients with SD (58 women, 42 men) whose age range was 18-64 (mean age 38.15) years were enrolled in the study. In the RSC group, the number of patients in the 18-30-year age range was eight (seven women, one man), in the 31-44-year age range, it was 30 (29 women, one man), and in the 45 years and over group, it was 62 (36 women, 26 men). The prevalence of RSC in the 18-30 and 31-44-year age ranges of women was significantly higher than in the men of their respective age groups (p = 0.003). In the SD group, the distribution of the patients were 48 (29 women, 19 men), 35 (20 women, 15 men) and 17 (nine women, eight men), respectively in the 18-30, 31-44 and ≥ 45-year age ranges. The incidence of SD in the two genders in all age groups did not significantly differ from each other (p = 0.859).
In the RSC group, distribution of the mite-positive areas which had the most prominent lesions was the forehead in three (one woman, two men), the cheeks, 17 (13 women, four men), the chin, five (five women) and the nose, 13 (nine women, four men); there was none in the nasolabial sulcus. In the SD group, the distributions were the forehead in eight (six women, two men), the cheeks, three (three women), the nasolabial sulcus, one (one woman), the nose, one (one man) and the chin in zero. The minimum and maximum mite counts were 4 and 24, respectively and the mean value was 8.78 in the RSC group, while in the SD group, these were 5 and 40, and 11.15, respectively. There were no statistically significant differences in the patients with RSC in terms of gender (p = 0.769) and age (p = 0.193) according to D folliculorum positivity (Table 1) .
Prevalences of Demodex folliculorum in Rosacea and Seborrhoeic Dermatitis

SUBJECTS AND METHODS
In this analytical, cross-sectional and comparative study, a total of 200 patients older than 18 years of both genders (100 with RSC and 100 with SD; mean age: 42.175 years), who were admitted to the outpatient clinic of the dermatology department of our hospital, were studied between February 2011 and August 2013. The study was approved by the ethics committee of our hospital (approval number: KAEK-2013-16/135). Written informed consent was obtained from each patient for a skin surface biopsy. The findings such as erythematotelangiectatic patches, papulopustules on an erythematous and/or oedematous ground, and hyperplastic skin changes as rhinophyma were considered as the diagnosis of the patients with RSC. Patients with ocular RSC were not included in the study. For the patients with SD, observational findings such as yellowish-pink, erythematous patches or plaques covered with thin, yellow, adherent, dry or oily squamae localized on the face, and symptoms such as pruritus and burning sensation were considered as clinically diagnostic. The skin biopsies of the lesions for each patient were taken from one of five different areas which were considered to be most intense and prominent. These areas were classified as forehead and eyebrow, cheeks, nasolabial folds, nose, and chin. All of the patients were grouped according to gender and age.
The age ranges were determined as 18-30, 31-44, and 45 years and over. Exclusion criteria of the patients were: age under 18 years; received systemic or local corticosteroid or immunosuppressive treatment in the previous month; presence of any immunosuppressive disease; and pregnant women. Mites were examined using standardized skin surface biopsy (SSSB). For the technique, a standard surface area of 1 cm 2 was marked with a blue waterproof marker on the slide. Thereafter, one side of it was coated with cyanoacrilate adhesive and the adhesive side of the slide was pressed onto the lesion for 60 seconds then peeled off. After the slide was removed from the skin, it was covered with glycerine and examined under a light microscope (with ×40 and ×100 magnifications). In the examination of all the slides, the mites which were 0.3-0.4 mm long, and had four pairs of legs on the front part of the body were noted. Mite density was calculated as the number of mites per marked square centimetre. In the evaluation, a mite count of ≥ 5/cm 2 area was considered an infestation. The Demodex counts and the mean density were determined with regard to the mite- In the SD group, there was no statistical significance in terms of gender according to mite positivity (p = 0.138), however, the positivity was significantly higher in the age group of ≥ 45 years (p = 0.039) than the other age groups (Table 2) .
DISCUSSION
Skin surface biopsy (SSB) was firstly described by Marks and Dawber in 1971 as a simple, non-invasive examination technique to detect various types of pathology within the stratum corneum, especially some micro-organisms which The distribution of the mite-positive patients with RSC according to the clinical types was five erythematelangiectatic and 33 papulopustular. In one patient with phymatous RSC, no mite was detected. The mean mite density in the papulopustular and erythematelangiectatic types was 8.66 and 9.6, respectively. Although most of the mite-positive RSC patients had the papulopustular type, there was no statistically significant difference according to the different clinical types [p = 0.168] ( Table 3) .
colonize the skin (15, 16) . In 1993, Forton and Seys redefined and renamed this technique standardized skin surface biopsy [SSSB] (15, 17) and indicated that it provides a diagnostic tool with high specificity (98%), with little false positivity [2%] (17) . Two species of Demodex mites are known to inhabit the human skin. The smaller one, D brevis, is about 0.15-0.2 mm long and spindle-shaped, has four pairs of short legs and is located in the deep level of the skin, especially in the sebaceous or meibomian glands. The second is D folliculorum, which is about 0.3-0.4 mm long, has an elongated-shape, four pairs of legs attached to the head-neck and is located in the hair follicles (1, 2) . Both of the mites reside in sebaceous gland-rich areas (1, 2, 9, 11). Healthy individuals have D folliculorum at rates as high as 20-30% (6, 18); density on healthy skin is normally < 5 cm 2 with SSSB (6), with a mean density of 0.7 (13, 17) . The mite can be transmitted to newborns a few days after birth through close physical contact; however, its density is normally low in childhood (1, 2, 6 ). The prevalance increases with age due to the increase in sebum production (6, 11, 19) and may reach 100% in the elderly (2, 6) . The mean prevalence in men is more than in women [23% vs 13%] (9, 12). Contrarily, Bonnar et al reported that there was no gender difference in prevalence (20) . In our study, most mite-positive cases were women in each disease group [73.68% in RSC, 76.92% in SD], but statistically there was no difference according to the gender in either group. Additionally, the majority of the mite-positive RSC cases were in the age range of 45 years and over [52.63%], but we did not find statistical difference between the age groups. Although the majority of our SD patients were in the younger population, the mite positivity was also higher in the age group of 45 years and over than the other age groups, and the result was significant (p = 0.039).
Our findings were compatible with the literature in that the increased sebaceous activation with age becomes a In total, 51 out of the 200 patients were mite-positive. Prevalence of the mite-positive patients for the RSC group was 74.51% (38 patients: 28 women, 10 men) and 25.49% (13 patients: 10 women, three men) in the SD group. The difference between the two disease groups was statistically significant [p = 0.0001] ( Table 4) . (14, 22) . In the pathogenesis, various mechanisms have been suggested: (i) an epidermal hyperplasia, reactive hyperkeratinization and secretory blockage as a result of the obstruction of the sebaceous canals and follicles with increasing bacterial colonization; (ii) stimulation of humoral/cellular immunity by the mite itself, its discharge products, or foreign-body reaction according to its chitin structures (2, 6, 11, 19, (23) (24) (25) and (iii) autoinflammation triggered by a reaction between host and some Bacillus oleronius antigens of mites, because of resemblance to heat-shock proteins (2, 24, 26) . Rosacea is one of the diseases located in sebaceous gland-rich areas. Although the roles of vascular and immunological alterations, reactive oxygen species, chemical and ingested agents, influence of the weather, dermal matrix degeneration, anomalies of the pilosebaceous unit and bacterial and parasitic agents have been suggested, the pathophysiology of RSC is not completely understood (27) . In recent years, besides the aforementioned reasons, the role of the mite has increasingly been questioned in the pathogenesis of RSC (2, 15, 27, 28) and it has been confirmed as one of the risk factors (29) . Rosacea is three times more common in middle-aged women than in men (2, 5). Forton et al stated that the number of female patients was 2.5 times higher than males (13). Yücel and Yilmaz indicated that 67.85% of their patients with RSC were women, and mite positivity was 35.71% in females and 17.85% in males (30) . However, Bonnar et al (31), Zhao et al (7) and Aycan et al (32) indicated that there was no difference according to gender. In our study, the count of female patients with RSC (72/100) was higher than males (28/100), and the prevalences of RSC in the 18-30 and 31-44-year age ranges for women were significantly higher than the men of their respective age groups. However, we did not find statistically significant differences in the RSC patients in terms of gender and age according to D folliculorum positivity.
Forton and Seys reported a mean mite density of 10.8/cm 2 in 49 patients with RSC and a density of 0.7/cm 2 in 45 control patients (2, 9, 17) . In another case-control study, Bonnar et al indicated the mean mite count, determined by SSSB, as 49.8 in the RSC group and 10.8 in the control group (31) . In the polymerase chain reaction (PCR)-based quantification study of Casas et al, D folliculorum was detected more frequently in RSC patients than age-matched healthy controls and the mean density was indicated as 5.7 times higher in RSC patients than in healthy persons (33) . Yücel and Yilmaz (30) [with skin scrapings], and Aycan et al (32) [with SSSB] showed that in their patients with RSC, the prevalences of mite positivity were 60.7% and 61.5%, respectively, but they did not mention mean mite density. In our study, prevalence of D folliculorum in the RSC patients was much higher (74.51%) than healthy persons (20-30%), and was consistent with the literature. Although we obtained a lower mean mite density than the literature at 8.78, this count was still 12.54 times higher than in healthy skin (0.7). Considering all types of RSC, statistically higher mite density is found in cases with papulopustular RSC (17, 33) . In two different studies by Forton et al, the prevalences in papulopustular RSC were 74% and 55%, respectively (13, 17) and the mean mite density was reported as 36 (13) . In our study, we obtained much more positivity in the papulopustular type of RSC (53.23%) than the other types, but there was no statistically significant difference. Although mean mite density in the papulopustular types (8.66) was lower than the erythematelangiectatic type (9.6), we thought this could be due to the limited number of patients with the second type.
Another disease that is located in sebaceous gland-rich areas is SD (6, 14, 34, 35) . In the aetiopathogenesis of SD, many causes, including increased sebum activity, androgenassociated hormonal factors, immunological abnormalities, genetic predisposition [HLA-AW30, AW31 and B12], emotional stress, neurological disorders (35) , fungal infections, nutritional deficits (34), lifestyle, environmental factors, pitrosporum ovale infection, drugs and D folliculorum (6, 36, 37) , have been suggested. The currently accepted theory on the pathogenesis suggests genetic predisposition to Malessezia species which produce unsaturated fatty acids leading to a non-immunogenic irritation (35) . Contrary to RSC, the association between SD and Demodex mites has not yet been confirmed. However, it has been suggested that the D folliculorum mite might cause SD with similar mechanisms as those of Malessezia (6, 38) . Karincaoglu et al stated that reactivation of the immune system by D folliculorum antigens or its toxic products could stimulate keratinocyte-originated cytokines, which in turn might cause SD inflammation, or aggravate SD. They also stated that in both lesional and non-lesional areas of patients with SD, the number of Demodex mites was significantly higher (50%) than healthy controls (13.1%), and the mean density was 8.6 and 1.03 in the patients and the controls, respectively (6). In our study, mite positivity detected in the patients with SD was a low rate of 13%, which was similar to that of healthy persons. The mean mite density of our SD patients was 11.15, and this count was higher than in both healthy individuals and the results of Karincaoglu et al. Seborrhoeic dermatitis has two incidence peaks: the first in newborn infants up to three months old, and the other in adults around 30-60 years old. Men are affected more often than women (34, 35) . Karincaoğlu et al also stated that the mean age of patients was 36.71 years, and the majority of them were men [30/38; 78 .9%] (6). In our study, the mean age of the patients with SD was 33.04 years [mean age of mite-positive SD patients was 38.15 years] and the majority of the patients were in the 18-30-year age range (55/100); these findings were consistent with the literature. In contrast to the literature, the majority of our patients with SD were women (58/100; 58%). Additionally, the mite positivity was significantly higher in the age group of 45 years and over than the other age groups (p = 0.039); however, there was no statistical significance in terms of gender. Our findings supported the literature that the increased sebaceous activation with age prepares a suitable medium for growth of Demodex mites. Because the majority of the patients were women and inconsistent with the literature, we think that gender factor alone is not enough for the increase in mite density in SD.
Finally, when we compared the prevalence of the mites in both diseases, there was a significant difference. The prevalence of the mite-positive patients with RSC (74.51%) was approximately three times higher than the patients with SD (25.49%). Therefore, we think that D folliculorum may play a more important role in the pathogenesis of RSC than SD. Additionally, even if the prevalence of D folliculorum in the patients with SD was not different from healthy persons, we found a much higher mean mite count compared to the healthy population. Therefore, we believe that the D folliculorum mite may play a role in the pathogenesis of SD, at least in some ways. Moreover, due to higher mean mite counts in the SD and erythematotelangiectatic RSC than in papulopustular RSC, we think that the aetiopathological role of the D folliculorum in both diseases may depend on not only the number of the mites and their follicular inflammatory effects, but also, and perhaps more importantly, their immunogenetic pathogenicity or non-immunogenic irritative effects. Although our results suggest that the D folliculorum mite may play a more important role in the aetiopathogenesis of RSC than SD, further comparative studies are needed to support the obtained results.
CONCLUSION
In conclusion, the following results were obtained in our study: (i) there were no significant differences in D folliculorum positivity in the patients with RSC in terms of gender and age, and mean mite count in RSC was 8.78; (ii) in the SD group, there was no statistical significance in terms of gender according to mite positivity, however, the positivity was significantly higher in the age group of 45 years and over than the other age groups. The mean mite count in this group was 11.15; (iii) in mite-positive RSC patients, there was no significant difference with respect to the different clinical types of RSC and (iv) the D folliculorum prevalence of the patients with RSC was approximately three times higher than the patients with SD.
